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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method for producing a pneumatic tire which can 
orient short fibers in tread rubber easily in the radius direction of the tire. 

SOLUTION: An unvulcanized rubber material M containing the short fibers f is 
extruded to form a rubber sheet S in which the fibers f are oriented substantially 
in the extrusion direction. Notches 10, the depth of which is smaller than the 
thickness of the sheet S, are formed approximately perpendicularly to the extrusion 
direction and in the thickness direction of the sheet S alternately in one surface 
Sa and the other surface Sb of the sheet S. The sheet S is folded in the direction 
to spread the notches 10, and the surfaces Sa, Sb are laid to overlap each other to 
be laminated. In this way, a raw tread rubber body in which the fibers f are 
oriented in the thickness direction is formed. With the use of the tread rubber 
body, a raw cover in which the fibers f are oriented approximately in the radius 
direction of the tire is formed and vulcanized. 
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ABSTRACTED-PUB-NO: JP2 0013 10396A 
BASIC-ABSTRACT: 

NOVELTY - A manufacturing method of pneumatic tire, involves forming slits 
(10a, 10b) of small depth on both sides (Sa,Sb) of non-vulcanized rubber sheet with 
short fiber (f) dispersed along extrusion direction. 

DETAILED DESCRIPTION - A manufacturing method of pneumatic tire, involves forming 
slits (10a, 10b) of small depth on both sides (Sa,Sb) of non-vulcanized rubber sheet 
with short fiber (f) dispersed along extrusion direction. Rubber sheet is folded 
alternatively with reference to the slit to form raw rubber tread in which short 
fibers are oriented in thickness direction. The raw rubber tread is vulcanized to 
form rubber tread with short fibers oriented in radius direction. 

USE - For vehicles running in ice and snow covered roads. 

ADVANTAGE - Orientation of short fiber pieces in rubber tread along radius 
direction is achieved, so running performance of tire in ice and snow covered road 
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becomes excellent. 

DESCRIPTION OF DRAWING (S) - The figure shows a perspective diagram of pneumatic 
tire manufacturing method. 

Slits 10a, 10b 

Short fiber f 

Sides of non-vulcanized rubber sheet Sa,Sb 
CHOSEN-DRAWING: Dwg.2/11 

TITLE-TERMS: MANUFACTURE METHOD PNEUMATIC VULCANISATION RAW RUBBER TREAD FORM 
RUBBER TREAD SHORT ORIENT RADIUS DIRECTION 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a pneumatic tire that the pneumatic tire containing 

the staple fiber by which orientation was carried out to tread rubber the tire radial can be manufactured suitably 

[0002] 

[Description of the Prior Art] In recent years, in th e studless tire which runs a snow-and-ice way, in order to raise the Hikami 
engine performance, it is necessary to make road surface digging-up friction and sticking friction increase, and the various 
researches which raise coefficient of friction to the ice road surface of tread rubber are tried from the former. As one of them, 
blending a staple fiber into tread rubber is proposed. Moreover, if orientation of the staple fiber in tread rubber is carried out in 
accordance with the tire radial, the road surface digging-up capacity by the staple fiber increases, and it is known that higher 
frictional force will be acquired. 

[0003] By the way, as shown in drawing 1 1 , extrusion molding of the tread rubber g is usually continued and carried out to 
band-like by the calendering roll or the extruder. Therefore, according to the flow direction of rubber, as for the staple fiber f 
blended into the rubber which has a fluidity, orientation of the most will be carried out along the direction of extrusion (tire hoop 
direction). When a tire is manufactured using such tread rubber as it is, orientation of the staple fiber will be carried out along the 
tire hoop direction of tread rubber, and it cannot demonstrate enough above-mentioned high road surface digging-up capacity. 
[0004] think out this invention in view of the above troubles, while fabricating the rubber sheet which extruded the rubber 
ingredient which is not vulcanized [ which is ** and contains a staple fiber ], and carried out orientation of the staple fiber in the 
direction of extrusion substantially Form in said direction of extrusion and abbreviation right angle, and the thickness direction of 
a rubber sheet at this rubber sheet, and slitting of the small depth is formed in one field of this rubber sheet, and the field of 
another side by turns rather than this thickness. By bending to the sense which extends this slitting and carrying out the laminating 
of one [ said ] field and the field of another side in piles by turns It aims at offering the manufacture approach of a pneumatic tire 
that the pneumatic tire with which orientation of the staple fiber was carried out to the tire radial into tread rubber on the basis of 
including the process at which said staple fiber forms the raw tread rubber object by which orientation was carried out in the 
thickness direction can be manufactured easily. 
[0005] 

[Means for Solving the Problem] While invention according to claim 1 fabricates the rubber sheet which extruded the rubber 
ingredient which is not vulcanized containing a staple fiber, and carried out orientation of said staple fiber in said direction of 
extrusion substantially among this inventions The process which forms in said direction of extrusion and abbreviation right angle, 
and the thickness direction of a rubber sheet at this rubber sheet, and forms slitting of the small depth in one field of this rubber 
sheet, and the field of another side by turns rather than this thickness, By bending said rubber sheet to the sense which extends 
said slitting, and carrying out the laminating of one [ said ] field and the field of another side in piles by turns It is the manufacture 
approach of the pneumatic tire characterized by including the process at which said staple fiber forms the raw tread rubber object 
by which orientation was carried out in the thickness direction, and the process which forms and vulcanizes raw covering with 
which orientation of said staple fiber was carried out to the abbreviation tire radial using this raw tread rubber object. 
[0006] As for said rubber ingredient, it is desirable to include the staple fiber of 0.5 - 20 weight section for example, to the rubber 
component 100 weight section. Moreover, as for said slitting, it is desirable for the slitting depth D to be 40 - 95% of thickness t 
of said rubber sheet. As for slitting furthermore formed in one [ said ] field, it is desirable for the thickness of said tread rubber 
object, abbreviation, etc. to be by carrying out between slitting of the field of another side, and to separate a pitch 
[0007] 

[Embodiment of the Invention] One gestalt of operation of this invention is explained based on a drawing below. By the 
manufacture approach of the pneumatic tire of this invention, a pneumatic tire as shown in drawing 1 can be manufactured. In 
drawing, the pneumatic tire 1 has illustrated the thing equipped with the belt layer 7 allotted to the interior of the tread section 2 to 
the tire radial outside of the carcass 6 which results in the bead core 5 of a toe of bead 4 through the sidewall section 3, and this 
carcass 6 and the tread section 2 for passenger cars. 

[0008] Said carcass 6 is constituted from carcass ply of one sheet 6 A by one or more sheets of radial structure which arranged the 
carcass code at the include angle of 75 degrees - 90 degrees to the tire equator C, and this example. Said carcass code can also 
adopt an aramid code and a steel code as organic fiber codes, such as nylon and rayon, and a pan according to the class of tire 
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besides this, although a polyester code is adopted in this example. Moreover, body section 6a with carcass ply 6A from the tread 
section 2 to [ a ] the bead core 5 of a toe of bead 4 through the sidewall section 3, It has cuff section 6b which is extended from 
this body section 6a, and is turned up around said bead core 5, bead EPEKKUSU 8 which becomes said body section 6a from 
mileage and hard rubber from said bead core 5 between section 6b by return on the tire radial outside is filled, and a toe of bead 4 
is reinforced. 

[0009] at least two sheets which said belt layer 7 leaned the code of high elasticity by whenever [ 10-45-degree corniculus ] to the 
tire equator, and were arranged, and the sense which said code intersects mutually in the belt plies 7A and 7B of two sheets inside 
and outside in this example -- piling up — constituting -- said carcass 6 -- a hoop -- the bundle is carried out. Although the steel 
code is used for said code by this example, the organic fiber code of other high elasticity, such as aramid and rayon, can also be 
used if needed. 

[0010] The tread rubber 9 which makes tread side 2a is arranged on the tire radial outside of said belt layer 7. While this tread 
rubber 9 contains base rubber section 9a allotted to the tire radial inside in this example, and cap rubber section 9b allotted to the 
outside of this base rubber section 9a, the thing containing wing rubber section 9c of the shape of a cross-section abbreviation 
triangle allotted to the side edge of the tire shaft orientations of base rubber section 9a and cap rubber section 9b is illustrated. 
[001 1] The pneumatic tire 1 of this example consists of rubber ingredients with which said base rubber section 9a does not 
contain a staple fiber. Moreover, while said cap rubber section 9b is formed using the rubber ingredient containing a staple fiber 
f, orientation of the staple fiber f is carried out to the abbreviation tire radial. In such a pneumatic tire, the rubber front face of 
tread side 2a is thinly worn out by transit, and the end face of the staple fiber f with a wear rate slower than rubber is exposed to 
the front face in the shape of a mustache with small die length. Since the work to which this staple fiber f grounds with a road 
surface, and digs up a road surface is made, coefficient of friction in the ice road surface on which it is especially easy to slide is 
raised, and the large improvement in performance-traverse ability can be expected. Moreover, a staple fiber f can hold the 
softness which follows in footsteps of fine irregularity of a road surface, and can improve adhesion and adhesion friction. 
[0012] In order that ground pressure may act on the longitudinal direction of a staple fiber f by furthermore having carried out 
orientation of the staple fiber f as mentioned above, a part with high ground pressure is made by non-denses locally in a ground 
plane with this staple fiber f. While a wiping effect, such as pushing away the water screen which follows, for example, is 
generated between an ice road surface and a tread side at the time of a tire slip etc., arises and improving adhesion and adhesion 
firiction further, it becomes possible to also raise road surface ******** and digging-up fractional force to coincidence. In 
addition, the include angle of the longitudinal direction of said staple fiber f besides in case the substantial longitudinal direction 
of a staple fiber f meets [ "orientation of the staple fiber is carried out to the abbreviation tire radial" and ] the tire radial 
completely and a tire radius directional traverse to make shall include the condition of being 30 or less degrees. 
[00 1 3] Next, the manufacture approach of such a pneumatic tire is explained. With this operation gestalt, as shown in drawing 2 , 
extrusion molding of the rubber ingredient M which is not vulcanized [ which contains a staple fiber f first ] is carried out using 
the roll equipment for launching A which has the rollers Rl and R2 of on a pair and the bottom. The rubber sheet S of the small 
thickness to which the orientation of the staple fiber f contained in said rubber ingredient M was made by this to carry out in said 
direction of extrusion substantially can be fabricated. 

[0014] For example, to the rubber component 100 weight section, chemicals, such as an additi ve which it is desirable blending 
0.5 - 20 weight section , in addition needs it suitably, and a vulcanization accelerator, set a ^taple fiber f^ and said rubber 
ingredient M is blended, and is kneaded. As said rubber component, diene system rubber is desirable, for example, can blend and 
use one sort, such as natural rubber, polyisoprene rubber, styrene butadiene rubber, butadiene rubber, chloroprene rubber, and 
acrylonitrile-butadiene mbber^QLijm.sorts or more. 

[0015] Moreover, as said( §taple fiber^ although any of the organic substance or an inorganic substance are sufficient, it will 
become desirable that there is no possibility of damaging a road surface, and the difference of a wear rate with rubber uses the 
staple fiber f of nonmetals, such as a comparatively small carbon fiber and a glass fiber, also when securing the outstanding 
road-hugging to an ice road surface. Since especially said glass fiber or a KAPON fiber breaks into moderate die length with the 
process in which rubber is kneaded and becomes short in it, it is desirable to homogeneity in rubber also at distribution and the 
point which is easy to carry out orientation^ 

[0016] In addition, if the loadings of said( Staple fiberj )exceed 20 weight sections to the rubber component 100 weight section, 
adhesive strength with rubber will declineTand there are inclinations, like tread rubber becomes hard, and there is an inclination it 
becomes impossible to give road surface ******** effectiveness conversely sufficient in under the 0.5 weight section for tread 
side 2a. More preferably , it blends so that the loadings of a staple fiber f may serve as 1 - 10 weigh t section to the rubber 
component 1 00 wei pht section " 

[0017] Moreover, said (staple fiber fj has that desirable to whic h 1-100 micrometers of the average ****** belong to the range of 
3-50 micrometers preferably, for example, and, as for the average fiber length of a staple fiber f, it is desirable for about 
0. 1 -2.0mm to cost 0. 1 -5.0mm more preferably, for example. If less than 1 micrometer or the average fiber length of said staple 
fiber is less than 0. 1mm, said diameter of average fiber If the reinforcement of a staple fiber runs short, or there is an inclination 
that die length is too short again and the road surface scraping effectiveness in **** cannot fully be demonstrated, said diameter 
of average fiber exceeds 100 micrometers conversely or average tiber length exceeds 5.0mm The rigidity of the staple fiber itself 
becomes excessive, or a configuration becomes long too much further, an adhesive property with rubber falls, and it becomes 
easy to produce a crack etc. after vulcanization. 

[0018] Moreover, although thickness [ of said rubber sheet S ] t, width (illustration abbreviation), etc. can be defined variously if 
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needed, in this example, what set thickness t of a rubber sheet S to 1 .5mm, and set width (the direction of extrusion and 
right-angled width) to 300mm is illustrated. In addition, it can carry out to accommodation of thickness t of a rubber sheet S easily 
by changing the gap of the rollers Rl and R2 of the upper bottom etc. 

[0019] Next, with this operation gestalt, the process which forms in said direction of extrusion and abbreviation right angle, and 
the thickness direction of a rubber sheet S at said rubber sheet S, and forms the slitting 10 of the small depth in one field Sa ( 
drawing 2 top face) of this rubber sheet S and the field Sb ( drawing 2 inferior surface of tongue) of another side by turns rather 
than this thickness using slitting formation equipment B is performed. Said slitting formation equipment B consists of these 
examples including the 1st slitting implement 12 which cuts deeply to one [ said ] field Sa of a rubber sheet S, and can form 10a, 
and the 2nd slitting implement 13 which cuts deeply to the field Sb of said another side of said rubber sheet S, and can form 10b. 
[0020] while the said 1st and 2nd slitting implement 12 and 13 is allotted together with said direction of extrusion by this 
example the cross direction of said rubber sheet S -- mileage, the actuator which is not illustrated - up and down -- migration 
-- the cutting edges 12a and 13a allotted controllable - this - each -- cutting edges 12a and 13a illustrate the thing equipped with 
the receptacle rollers 12b and 13b located in the opposite side through a rubber sheet S. Such slitting implements 12 and 13 press 
cutting edges 1 2a and 1 3a to one field of the rubber sheet S fed in the direction of extrusion, and the field of another side, and the 
slitting 1 0 of the predetermined depth can be formed by inserting a rubber sheet among the receptacle rollers 1 2b and 1 3b. 
Moreover, as shown in drawing 2 and drawing 3 , sequential formation of the slitting 10 of the small depth is carried out in the 
direction of extrusion, an abbreviation right angle, and the thickness direction of a rubber sheet S by turns rather than this 
thickness at said rubber sheet S at one field Sa of this rubber sheet S, and the field Sb of another side. 
[0021] Next, with this operation gestalt, the rubber sheet S in which said slitting 10 was formed is bent to the sense which 
extends this slitting 1 0 as shown in drawing 4 and drawing 5 , and the laminating of one [ said ] field Sa and the field Sb of 
another side is carried out in piles by turns. The slitting 10 of said rubber sheet S can carry out a laminating, repeating the 
so-called crest chip box and a trough chip box by turns, when the rubber sheet S was bent to the sense which extends said slitting 
10a and 10b and it is based on one field Sa of this rubber sheet S, since the slitting 10a and 10b which adjoins each other in the 
direction of extrusion was formed in the field where rubber sheets S differ mutually. Such by bending and performing a 
laminating, as shown in drawing 4 and drawing 5 , said staple fiber f can form the raw tread rubber object G by which orientation 
was carried out in the direction of thickness T from the rubber sheet S which carried out orientation of the staple fiber in the 
direction of extrusion. 

[0022] Here, if slitting depth D (shown in drawing 3 ) of said slitting 10 is too deep, a rubber sheet S will become easy to go out 
at the time of the bending, and when said slitting depth D is too small conversely, there is an inclination to make a rubber sheet S 
hard to bend and for productivity - it is not bendable with a sufficient precision - to fall. Said slitting depth D is thickness [ of 
said rubber sheet ] t, for example, it is more desirable than such a viewpoint to consider as 50 - 80% more preferab ly 40 to 95% . 
Accommodation of such the slitting depth can be easily performed by changing the pushing depth to the rubber sheet S of the 
cutting edges 1 2a and 1 3a of said slitting formation equipment B. 

[0023] Moreover, slitting 10a formed in one [ said ] field Sa of a rubber sheet S is understood that it is desirable for thickness T 
of said tread rubber object, abbreviation, etc. to be by carrying out between slitting 10b of the field Sb of another side, and to 
separate a pitch P so that clearly from drawing 4 and drawing 5 . That is, by adjusting said pitch P of slitting 1 0 suitably, 
abbreviation etc. can be in this pitch P by carrying out, and the raw tread rubber object G of thickness T can be manufactured. 
Moreover, as shown in drawing 2 , the pitch P of such slitting 10a and 10b can form the feed-rate sensor 1 3 which can detect the 
rate into which a rubber sheet S is fed, and can perform it easily by adjusting spacing of the press to the rubber sheet S by cutting 
edges 1 2a and 1 3a based on the detection signal from this sensor 1 3 etc. 

[0024] Moreover, although such a pitch P may be fixed, it can also be made to change from a pitch P 1 to a pitch P2, as shown in 
drawing 6 (A). In this case, as shown in this drawing (B), the level difference 1 7 approximated to the slot beforehand formed in 
the raw tread rubber object G at tread side 2a can also be formed. 

[0025] Next, the process which forms and vulcanizes raw covering with which orientation of said staple fiber f was carried out to 
the abbreviation tire radial using such a raw tread rubber object G is performed. Although the raw tread rubber object G may be 
used independently, as shown in drawing 7 , while making cap rubber section 9b, by this example, what formed the band-like 
tread rubber member TG beforehand together with wing rubber section 9c and undershirt tread rubber 9d etc., and used this for 
shaping of raw covering of a tire is illustrated as base rubber section 9a. In addition, the tread rubber member TG can also be 
formed like drawing 8 . Moreover, as shown in drawing 9 (A) and (B), formation of raw covering twists carcass ply 6A around 
the drum K for molding which makes the shape of a cylinder, and equips with the bead core 5, bead EPEKKUSU 8, etc. After 
that, the both ends of carcass ply 6 A are turned up, and sidewall rubber SG is stuck and carried out. Making the shape of a toroid 
carry out expansion deformation of the carcass ply 6A with the expansion objects j, such as a bladder, from the lumen side of a 
tire, as shown in drawing 9 (B) after an appropriate time narrowing spacing of a toe of bead 4, it coalesces in the belt plies 7 A 
and 7B and the tread rubber member TG which were formed in the shape of a ring, and raw covering of a tire is formed. 
[0026] And the pneumatic tire 1 as shown in drawing 1 can be manufactured by vulcanizing this with metal mold. In addition, as 
you may use so that it may be extended along a tire hoop direction as the axis (namely, longitudinal direction of slitting) 30 of 
bending of said rubber sheet S showed drawing 5 , and shown in drawing 10 , it is possible for the raw tread rubber object G to 
use so that said axis may meet tire shaft orientations. In the case of the former, when width uses the adult rubber sheet S 
comparatively, it can be used as it is, but when width uses the rubber sheet S of smallness, it can join together to a tire hoop 
direction and the band form for tire 1 round can be formed. 
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[0027] Although the operation gestalt of this invention was explained above, this invention is not restricted to the 
above-mentioned operation gestalt, but can deform into various gestalten and can be carried out. For example, slitting will 
become possible [ performing the process which forms slitting in extrusion molding and coincidence of a rubber sheet S ], if what 
made one the cutting edge extended to shaft orientations is used for the front face of the rollers *R1 and R2 of on roll extrusion 
equipment A and the bottom. Moreover, it may replace with roll extrusion equipment A, and the extruder of a screw type may be 
used. Moreover, as long as slitting formation equipment B is not limited to the above-mentioned operation gestalt but can form 
the above slitting, it may consist of what kind of modes. 
[0028] 

[Example] While manufacturing the^tudle^sjfirdfor passenger cars equipped with the structure which tire sizes are 195 / 65R1 5, 
and is shown in drawing 1 (example article) according to the manufacture approach of this invention, the test car (FR 
displacement of about 2000cm 3) was equipped, and the transit test was performed on the ice road surface of -4 degrees C of 
outside air temperature. Moreover, a prototype was doubled and built also about the tire (example article of a comparison) by 
which orientation of the staple fiber was carried out to the tire hoop direction, and the engine performance was compared. A test 
result etc. is shown in Table 1. 
[0029] 



[Table 1] 
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[0030] In Table 1 , the organic functions of a driver estimated driving stability. Moreover, about brake performance, the brake 
stopping distance until it performs full lock braking from rate 40 km/H and a car presents was measured. Moreover, the climb test 
is estimating the engine performance at the time of going up the ascent hill of 4% inclination of an ice road surface by the organic 
functions of a driver. In an example article, it can check raising the performance-traverse ability in **** sharply from the result of 
these tests. 
[0031] 

[Effect of the Invention] As mentioned above, when a staple fiber carries out orientation to the tire radial in tread rubber, by this 
invention, the pneumatic tire excellent in the performance-traverse ability in a snow-and-ice way can be manufactured easily. 



[Translation done.] 



4 of 4 



3/10/05 1:18 PM 



http7Avvw4Jpdl.nciplgo.jp/cgi-bin/tra...2522%2520BGCOLOR%3D%2522lightye!low%2522 



* NOTICES * 

JPO and NCIPI are not responsible for any 
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CLAIMS 



[Claim(s)] 

[Claim 1] While fabricating the rubber sheet which extruded the rubber ingredient which is not vulcanized containing a staple 
fiber, and carried out orientation of said staple fiber in said direction of extrusion substantially The process which forms in said 
direction of extrusion and abbreviation right angle, and the thickness direction of a rubber sheet at this rubber sheet, and forms 
slitting of the small depth in one field of this rubber sheet, and the field of another side by turns rather than this thickness, By 
bending said rubber sheet to the sense which extends said slitting, and carrying out the laminating of one [ said ] field and the field 
of another side in piles by turns The manufacture approach of the pneumatic tire characterized by including the process at which 
said staple fiber forms the raw tread rubber object by which orientation was carried out in the thickness direction, and the process 
which forms and vulcanizes raw covering with which orientation of said staple fiber was carried out to the abbreviation tire radial 
using this raw tread rubber object. 

[Claim 2] Said rubber ingredient is the manufacture approach of the pneumatic tire according to claim 1 which comes to contain 
the staple fiber of 0.5 - 20 weight section to the rubber component 100 weight section. 

[Claim 3] Said slitting is the manufacture approach of the pneumatic tire according to claim 1 or 2 characterized by the slitting 
depth D being 40 - 95% of thickness t of said rubber sheet. 

[Claim 4] Slitting formed in one [ said ] field is the manufacture approach of the pneumatic tire according to claim 1 to 3 
characterized by for the thickness of said tread rubber object, abbreviation, etc. being by carrying out between slitting of the field 
of another side, and separating a pitch. 
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